Corporate and educational settings increasingly address more decision-making, problem-solving and other complex cognitive skills to handle complex cognitive, or heuristic, tasks, but the ever-increasing need for heuristic knowledge has outpaced the refinement of task analysis methods for heuristic expertise. Utilizing the Heuristic Task Analysis (HTA) process, a method developed for eliciting, analyzing, and representing expertise in complex cognitive tasks, a formative research study was conducted on the task of group counseling to further improve the HTA process. Implications of the findings include the need for incorporating various interview strategies and techniques, developing strategies for working with multiple experts, and considering the level of task expertise of the analyst. A revised version of the HTA process is presented based on these implications.
As our society in general and the workplace in particular become more complex, we are finding that a greater number of the activities that people undertake are relatively more complex cognitive tasks than ever before. Whether in K-12 education, higher education, corporate training, or any other context, to help people learn the heuristic (complex cognitive) elements of an expert's know-how, we must be able to identify those heuristics.
In relation to complex cognitive tasks, we find it helpful to think in terms of two major kinds of expertise-domain and task expertise. According to Reigeluth (1999) , task expertise relates to the learner "becoming an expert in a specific task, such as managing a project, selling a product, or writing an annual plan" (p. 435), while domain expertise relates to the learner "becoming an expert in a body of subject matter not tied to any specific task, such as economics, electronics, or physics (but often relevant to many tasks)" (p. 435). Both procedural and declarative knowledge are important elements of both kinds of expertise. In this research, we focus on task expertise.
For task expertise, we find it helpful to think in terms of two major kinds of tasks: procedural and heuristic. Procedural tasks are "tasks for which experts use a set of steps, mental, physical, or both, to decide what to do when, such as a high school course on mathematics or a corporate training program on installing a piece of equipment for a customer." (Reigeluth, 1999, p. 435) . Heuristic tasks are "tasks for which experts use causal models-interrelated sets of principles or guidelines-to decide what to do when, such as a high school course on thinking skills or ETR&D, Vol. 51, No. 4, 2003, pp. 5-24 ISSN 1042-1629 a corporate training program on management skills" (Reigeluth, 1999, p. 435) .
The distinction between procedural and heuristic tasks is similar to the distinction between well-structured and ill-structured domains (Fredericksen, 1984; Resnick, 1988; Simon, 1973) . In reality most tasks are neither purely procedural nor purely heuristic, but some combination of the two. We have relatively powerful methodologies for analyzing the expertise that underlies procedural elements of a task (i.e., the mental and physical steps upon which an expert relies). But we do not have good methodologies for analyzing the expertise that underlies heuristic elements of a task. This situation is exacerbated by the reality that heuristic knowledge is frequently tacit rather than explicit-that is, experts are often unaware of the heuristics that guide their performance. Therefore, there is a strong need to develop task analysis methodologies for identifying heuristic knowledge.
This paper briefly reviews the current state of knowledge related to heuristic task analysis. Then it describes a formative research study that has been conducted to advance the development of one of those methodologies.
CURRENT STATE OF KNOWLEDGE
In the relevant literature, we identified knowledge elicitation, analysis, and representation as three important aspects of heuristic task analysis. Here we will examine various techniques that are frequently used in analysis, from traditional task analyses to heuristic task analyses, on the basis of guidance provided for those three aspects. We found that most techniques deal with procedural tasks rather than heuristic tasks, and those that deal with heuristic tasks focus primarily on how to elicit experts' knowledge. Furthermore, it is difficult to find research that provides tested guidelines on how to analyze and represent such knowledge.
Knowledge Elicitation
Knowledge elicitation refers to the extraction of domain-relevant knowledge directly from a human expert using various techniques (Jones, Miles, & Read, 1996) . Research on knowledge elicitation has been conducted mostly in relation to expert systems that use expert knowledge to perform complex problem-solving and decisionmaking processes, and many studies reported that knowledge elicitation has continued to be the major bottleneck in the process of building knowledge-based systems (Cooke, 1994; Wood & Ford, 1993) .
Based on the belief that the better the data gathered in elicitation, the better the resulting model of expert knowledge, many researchers have been interested in identifying relevant knowledge elicitation techniques. Some of them have focused on the type of knowledge elicited by the technique, under the assumption that different elicitation methods tap different types of knowledge (Kitto & Boose, 1987; Wielinga, Schreiber, & Breuker, 1992) . Others have categorized techniques according to the stage in the elicitation process in which the techniques are employed (Olson & Biolsi, 1991; Shaw & Woodward, 1989) . There is also research that organizes the knowledge elicitation techniques based on the mechanics of the techniques themselves (Jones et al., 1996; Tomlinson & Johnson, 1994) .
One of the most comprehensive reviews of knowledge elicitation techniques has been done by Cooke (1994) . She categorized various knowledge elicitation methods into three families on the basis of methodological similarity: (a) observations and interviews, (b) process tracing, and (c) conceptual techniques. Each family of techniques has its own advantages and disadvantages, and there seems to be no single family that is suited for every purpose. Indeed, the studies on various knowledge elicitation techniques have emphasized the notion that one should not rely on any single technique (Cooke, 1994; Hoffman, Crandall, & Shadbolt, 1998) . It seems that the major problem with knowledge elicitation techniques is not a shortage of methods but a lack of advice on how to select and apply those methods depending on the type of task and contextual constraints. In other words, there has been the general tendency to "name methods without providing much infor-
